f 



SEQUENCE LISTING 

<110> Baron, M. 

Farrington, S. 
rfelaussoff, M. 

<120> METHODS FOR MODULATING HEMATOPOIESIS AND VASCULAR 
GROWTH 

<130> HUIP-P01-060 

<140> 09/021,660 
<141> 1998-02-10 

<150> 60/037,513 
<151> 1997-02-10 

<150> 60/049, 763 
<151> 1997-06-16 

<160> 42 

<170> Patentln Ver. 2.1 

<210> 1 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 1 

atggatccag cacacatta 




<210> 2 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 2 

tcgccattca ggctgcg 



<210> 3 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 



<400> 3 



• 



cagcactagg cctactacag 

<210> 4 

<*211> A) 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 4 

tcaaggtgtc caagaacgtg 

<210> 5 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 5 

tgctgcctgt gagtcataac 

<210> 6 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 6 

ctactctaag gcaacaagcc 

<210> 7 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 7 

aggagctgag tcgccacctc 

<210> 8 

<211> 20 

<212> DNA 

<213> Artificial Sequence 



<220> 



<223> Description of Artificial Sequence: Primer 
<400> 8 

gtagcccacg gagggatgca 



<210> 9 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: Primer 
<400> 9 

gttacctctg ggatcccttc 



<210> 10 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

f 2 23> Description of Artificial Sequence: Primer 
<400> 10 

gaggtgacca atgcaataag 



<210> 11 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<22 3> Description of Artificial Sequence: Primer 
<400> 11 

tgcgatggtg tataacgtca 



<210> 12 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

f 2 23> Description of Artificial Sequence: Primer 
<400> 12 

gcttggcagc gaaacactaa 



<210> 13 
<211> 20 
<212> DNA 




<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 13 

ccataccgcc tctgtgactt 20 



<210> 14 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 14 

acacgatgcc atgctggtca 20 



<210> 15 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 15 

ctcgcagaac agcagcctaa 20 



<210> 16 

<211> 20 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Primer 
<400> 16 

agggtctgct ggagaggtta 2 0 



<210> 17 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Primer 



<400> 17 

ggaaaaaacc ctcatcaatg 



20 



<210> 18 
<211> 24 
<212> DNA 

<213> Artificial Sequence 

' v 

<220> ^ . 

<223> Description of Artificial Sequence: Primer 



<400> 18 24 
attcatgtgc agagaggagg cata 



<210> 19 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 19 20 



cgactagttc gggacatccg 



<210> 20 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 20 26 
atggtaccgt acatattcct ctggtg 



<210> 21 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 

<400> 21 24 
cgactagtgg cggtctgagg agac 



<210> 22 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 



<400> 22 




atggtaccac gcacaggtca cgt 

<210> 23 
<211> 20 
<212> SNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 23 

cagggaagag agcagactga 

<210> 24 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 24 

agctgatgca gctgatccag 

<210> 25 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 25 

ctgctgctat ccatcagcgt 

<210> 26 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 26 

aagaaggata agaggacagg 

<210> 27 
<211> 1278 
<212> DNA 

<213> Gallus gallus 

<220> 

<221> CDS 

<222> (1) . . (1275) 



48 



96 



144 



192 



240 



288 



<400> 27 

atg gtc gaa atg ctg ctg ttg aca aga att etc ttg gtg ggc ttc ate 
Met Val Glu Met Leu Leu Leu Thr Arg He Leu Leu Val Gly Phe He 
1 1 5 10 15 

tgc get ctt tta gtc tec tct ggg ctg act tgt gga cca ggc agg ggc 
Cys Ala Leu Leu Val Ser Ser Gly Leu Thr Cys Gly Pro Gly Arg Gly 
20 25 30 

att gga aaa agg agg cac ccc aaa aag ctg ace ccg tta gee tat aag 
He Gly Lys Arg Arg His Pro Lys Lys Leu Thr Pro Leu Ala Tyr Lys 
35 40 45 

cag ttt att ccc aat gtg gca gag aag acc eta ggg gec agt gga aga 
Gin Phe He Pro Asn Val Ala Glu Lys Thr Leu Gly Ala Ser Gly Arg 
50 55 60 

tat gaa ggg aag ate aca aga aac tec gag aga ttt aaa gaa eta acc 
Tyr Glu Gly Lys He Thr Arg Asn Ser Glu Arg Phe Lys Glu Leu Thr 
65 70 75 80 

cca aat tac aac cct gac att att ttt aag gat gaa gag aac acg gga 
Pro Asn Tyr Asn Pro Asp He He Phe Lys Asp Glu Glu Asn Thr Gly 
85 90 95 

get gac aga ctg atg act cag cgc tgc aag gac aag ctg aat gee ctg 336 
Ala Asp Arg Leu Met Thr Gin Arg Cys Lys Asp Lys Leu Asn Ala Leu 
100 105 HO 

gcg ate teg gtg atg aac cag tgg ccc ggg gtg aag ctg egg gtg acc 384 
Ala He Ser Val Met Asn Gin Trp Pro Gly Val Lys Leu Arg Val Thr 
115 120 125 

gag ggc tgg gac gag gat ggc cat cac tec gag gaa teg ctg cac tac 432 
Glu Gly Trp Asp Glu Asp Gly His His Ser Glu Glu Ser Leu His Tyr 
130 135 140 

gag ggt cgc gee gtg gac ate acc acg teg gat egg gac cgc age aag 
Glu Gly Arg Ala Val Asp He Thr Thr Ser Asp Arg Asp Arg Ser Lys 
145 150 155 160 

tac gga atg ctg gee cgc etc gee gtc gag gee ggc ttc gac tgg gtc 
Tyr Gly Met Leu Ala Arg Leu Ala Val Glu Ala Gly Phe Asp Trp Val 
165 170 175 

tac tac gag tec aag gcg cac ate cac tgc tec gtc aaa gca gaa aac 576 
Tyr Tyr Glu Ser Lys Ala His He His Cys Ser Val Lys Ala Glu Asn 
180 185 190 

tea gtg gca gcg aaa tea gga ggc tgc ttc cct ggc tea gee aca gtg 
Ser Val Ala Ala Lys Ser Gly Gly Cys Phe Pro Gly Ser Ala Thr Val 
195 200 205 

cac ctg gag cat gga ggc acc aag ctg gtg aag gac ctg age cct ggg 
His Leu Glu His Gly Gly Thr Lys Leu Val Lys Asp Leu Ser Pro Gly 
210 215 220 



480 



528 



624 



672 



gac cgc gtg ctg get get gac gcg gac ggc egg ctg etc tac agt gac 720 
Asp Arg Val Leu Ala Ala Asp Ala Asp Gly Arg Leu Leu Tyr Ser Asp 
225 ^ 230 235 240 

ttc etc ace ttc etc gac egg atg gac age tec cga aag etc ttc tac 768 
Phe Leu Thr Phe Leu Asp Arg Met Asp Ser Ser Arg Lys Leu Phe Tyr 
245 250 255 

gtc ate gag acg egg cag ccc egg gec egg ctg eta ctg acg gcg gee 816 
Val He Glu Thr Arg Gin Pro Arg Ala Arg Leu Leu Leu Thr Ala Ala 
260 265 270 

cac ctg etc ttt gtg gec ccc cag cac aac cag teg gag gee aca ggg 864 
His Leu Leu Phe Val Ala Pro Gin His Asn Gin Ser Glu Ala Thr Gly 
275 280 285 

tec ace agt ggc cag gcg etc ttc gee age aac gtg aag cct ggc caa 912 
Ser Thr Ser Gly Gin Ala Leu Phe Ala Ser Asn Val Lys Pro Gly Gin 
290 295 300 

cgt gtc tat gtg ctg ggc gag ggc ggg cag cag ctg ctg ccg gcg tct 960 
Arg Val Tyr Val Leu Gly Glu Gly Gly Gin Gin Leu Leu Pro Ala Ser 
305 310 315 320 

gtc cac age gtc tea ttg egg gag gag gcg tec gga gee tac gee cca 1008 
Val His Ser Val Ser Leu Arg Glu Glu Ala Ser Gly Ala Tyr Ala Pro 
325 330 335 

etc acc gee cag ggc ace ate etc ate aac egg gtg ttg gee tec tgc 1056 
Leu Thr Ala Gin Gly Thr He Leu He Asn Arg Val Leu Ala Ser Cys 
340 345 350 

tac gee gtc ate gag gag cac agt tgg gee cat tgg gee ttc gca cca 1104 
Tyr Ala Val He Glu Glu His Ser Trp Ala His Trp Ala Phe Ala Pro 
355 360 365 

ttc cgc ttg get cag ggg ctg ctg gec gee etc tgc cca gat ggg gee 1152 
Phe Arg Leu Ala Gin Gly Leu Leu Ala Ala Leu Cys Pro Asp Gly Ala 
370 375 380 

ate cct act gee gee acc acc acc act ggc ate cat tgg tac tea egg 1200 
He Pro Thr Ala Ala Thr Thr Thr Thr Gly He His Trp Tyr Ser Arg 
385 390 395 400 

etc etc tac cgc ate ggc age tgg gtg ctg gat ggt gac gcg ctg cat 1248 
Leu Leu Tyr Arg He Gly Ser Trp Val Leu Asp Gly Asp Ala Leu His 
405 410 415 

ccg ctg ggc atg gtg gca ccg gee age tga 1278 
Pro Leu Gly Met Val Ala Pro Ala Ser 
420 425 

<210> 28 

<211> 1191 

<212> DNA 

<213> Mus musculus 



<220> 

<221> CDS 

<222> (1) . . (1188) 

<400> 28 



atg get ctg ccg gec agt ctg ttg ccc ctg tgc tgc ttg gca etc tta 
Met Ala Leu Pro Ala Ser Leu Leu Pro Leu Cys Cys Leu 111 Leu Leu 



10 15 



gca eta tct gec cag age tgc ggg ccg ggc cga gga ccg gtt ggc egg 
Ala Leu Ser Ala Gin Ser Cys Gly Pro Gly Arg G?y Pro Val Sy 2g 

20 — 



25 30 



35 40 45 



55 



60 



ggg agg gta aca agg ggg teg gag cgc ttc egg gac etc gta ccc aac 
Gly Arg Val Thr Arg Gly Ser Glu Arg Phe Arg Asp Leu Val Pro Asn 



70 



75 80 



tac aac ccc gac ata ate ttc aag gat gag gag aac age ggc gca gac 
Tyr Asn Pro Asp lie lie Phe Lys Asp Glu Glu Asn Ser Sly All Isp 

85 — 



90 



95 



cgc ctg atg aca gag cgt tgc aaa gag egg gtg aac get eta gec ate 
Arg Leu Met Thr Glu Arg Cys Lys Glu Arg Val Asn Ala Leu Ma lie 



100 105 



110 



ll* ? ? m f ^ C 3 9 t9g CCC " a 9ta cgc cta «t gaa ggc 

Ala Val Met Asn Met Trp Pro Gly Val Arg Leu Arg Val Thr Glu lly 

115 120 125 



160 



ttg ttg gcg cgc cta get gtg gaa gec gga ttc gac tgg gtc tac tac 
Leu Leu Ala Arg Leu Ala Val Glu Ala Gly Phe Asp T^p VaJ T^r Tyr 
165 170 i 75 

999 » 9C CaC atC CaC 9ta tcg gtc aaa g ct gat aac tea ctg 

Glu Ser Arg Asn His lie His Val Ser Val Lys Ala Asp Asn Ser Leu 

X 8 0 



185 



190 



gcg gtc cga gec gga ggc tgc ttt ccg gga aat gec acg gtg cgc ttc 
Ala Val Arg Ala Gly Gly Cys Phe Pro Gly Asn La Thr Vl Arg Leu 



200 205 



48 



96 



egg cgt tat gtg cgc aag caa ctt gtg cct ctg cta tac aag cag ttt 14 4 
Arg Arg Tyr Val Arg Lys Gin Leu Val Pro Leu Leu Tyr Lyi Gin Phe 



o CC agt t tg ccc gag cgg acc ctg g g c gc g a gt ggg cca g Cg gag i 92 

Val Pro Ser Met Pro Glu Arg Thr Leu Gly Ala Ser Gly Pro Ila 111 



240 



288 



336 



384 



S A & n rt 9 f ^ 9Ca Cag gat tCa Ctc cac tac 9^ ggc 432 

Trp Asp Glu Asp Gly His His Ala Gin Asp Ser Leu His Tyr Glu Gly 

130 135 140 

Ara 111 jt* f ° T T tCt 9aC Cgt gaC ^ aat a *9 tat ggt 

Arg Ala Leu Asp lie Thr Thr Ser Asp Arg Asp Arg Asn Lys Tyr Gly 

5 150 155 



480 



528 



576 



624 



egg age ggc gaa egg aag ggg ctg agg gaa eta cat cgt ggt gac tgg 672 
Arg Ser Gly Glu Arg Lys Gly Leu Arg Glu Leu His Arg Gly Asp Trp 
210 215 220 

gta ctg gec get gat gca gcg ggc cga gtg gta ccc acg cca gtg ctg 720 
Val Leu Ala Ala Asp Ala Ala Gly Arg Val Val Pro Thr Pro Val Leu 
225 230 235 240 

etc ttc ctg gac egg gat ctg cag cgc cgc gee teg ttc gtg get gtg 768 
Leu Phe Leu Asp Arg Asp Leu Gin Arg Arg Ala Ser Phe Val Ala Val 
245 250 255 

gag ace gag egg cct ccg cgc aaa ctg ttg etc aca ccc tgg cat ctg 816 
Glu Thr Glu Arg Pro Pro Arg Lys Leu Leu Leu Thr Pro Trp His Leu 
260 265 270 

gtg ttc get get cgc ggg cca gcg cct get cca ggt gac ttt gca ccg 864 
Val Phe Ala Ala Arg Gly Pro Ala Pro Ala Pro Gly Asp Phe Ala Pro 
275 280 285 

gtg ttc gcg cgc cgc tta cgt get ggc gac teg gtg ctg get ccc ggc 912 
Val Phe Ala Arg Arg Leu Arg Ala Gly Asp Ser Val Leu Ala Pro Gly 
290 295 300 

ggg gac gcg etc cag ccg gcg cgc gta gee cgc gtg gcg cgc gag gaa 960 
Gly Asp Ala Leu Gin Pro Ala Arg Val Ala Arg Val Ala Arg Glu Glu 
305 310 315 320 

gee gtg ggc gtg ttc gca ccg etc act gcg cac ggg acg ctg ctg gtc 1008 
Ala Val Gly Val Phe Ala Pro Leu Thr Ala His Gly Thr Leu Leu Val 
325 330 335 

aac gac gtc etc gee tec tgc tac gcg gtt eta gag agt cac cag tgg 1056 
Asn Asp Val Leu Ala Ser Cys Tyr Ala Val Leu Glu Ser His Gin Trp 
340 345 350 

gee cac cgc gee ttc gee cct ttg egg ctg ctg cac gcg etc ggg get 1104 
Ala His Arg Ala Phe Ala Pro Leu Arg Leu Leu His Ala Leu Gly Ala 
355 360 365 

ctg etc cct ggg ggt gca gtc cag ccg act ggc atg cat tgg tac tct 1152 
Leu Leu Pro Gly Gly Ala Val Gin Pro Thr Gly Met His Trp Tyr Ser 
370 375 380 

cgc etc ctt tac cgc ttg gee gag gag tta atg ggc tga 1191 
Arg Leu Leu Tyr Arg Leu Ala Glu Glu Leu Met Gly 
385 390 395 



<210> 29 

<211> 1056 

<212> DNA 

<213> Mus musculus 



<220> 
<221> CDS 



\ 

\ 



<222> (1) - • (1008) 

; 4 ag 0 cgc 9 ttc aaa gag etc acc ccc aac tac aat ccc gac ate ate ttc 48 
111 Ar 9 Phe Lys Glu Leu Thr Pro Asn Tyr Asn Pro Asp He lie Phe 



5 10 



£ 5 S 2 2 2 S E 5 5 2 2 E 2 5 2 



20 25 



K 5 S 2 2 2 2 E £ 2 2 2 2 2 5 2 



96 



144 



40 



240 



288 



ggt gtg aaa etg egg gtg acc gaa gge tgg gat gaa gat gge eat eac 
fly Val Lys Leu Arg Val Thr Glu Gly Trp Asp Glu Asp Gly Hxs His 
50 55 60 

2 s S 2 £ 2 2 2 E S S 2 2 E 2 2 

70 

2 5 5 2 S 2 2 2 S 2 2 2 5 2 E 2 

85 90 

gag gee gge ttc gac tgg gtg tat tac gag tec aag gee eac gtg cat 336 
III Ala Gly Phe Asp Trp Val Tyr Tyr Glu Ser Lys Ala Hxs Val Hxs 
100 105 

£ 2 2 2 2 2 2 2 K E E 2 £ S 2 2 384 



us 120 125 



£ £ E 2 E 2 2 5 2 2 2 2 2 S 2 E 132 

130 " 5 140 

ctg tea get gta aag eca gga gac egg gtg etg gee atg ggg gag gat 480 

Leu Ser Ala Val Lys Pro Gly Asp Arg Val Leu Ala Met Gly Glu Asp 
145 "0 155 

S- £ £ £ £ £ 2 2 2 2 2 2 2 S 2 2 528 
£ S 2 S E £ 2 2 £ 2 £ 2 2 £ 2 S 576 

185 



180 



£ 2 E 2 2 2 E 2 2 £ £ £ 2 2 £ 2 "* 

195 200 2Ub 

E E £ E E E £ S E 2 £ E £ £ 2 2 672 



\ 

\ 



210 215 220 

cca ggc caa tat gtg ctg gta tea ggg gta cca ggc etc cag cct get 720 
Pro Gly Gin Tyr Val Leu Val Ser Gly Val Pro Gly Leu Gin Pro Ala 
225 ' 230 235 240 

egg gtg gca get gtc tec acc cac gtg gee ctt ggg tec tat get cct 768 
Arg Val Ala Ala Val Ser Thr His Val Ala Leu Gly Ser Tyr Ala Pro 
245 250 255 

etc aca agg cat ggg aca ctt gtg gtg gag gat gtg gtg gec tec tgc 816 
Leu Thr Arg His Gly Thr Leu Val Val Glu Asp Val Val Ala Ser Cys 
260 265 270 

ttt gca get gtg get gac cac cat ctg get cag ttg gec ttc tgg ccc 864 
Phe Ala Ala Val Ala Asp His His Leu Ala Gin Leu Ala Phe Trp Pro 
275 280 285 

ctg cga ctg ttt ccc agt ttg gca tgg ggc age tgg acc cca agt gag 912 
Leu Arg Leu Phe Pro Ser Leu Ala Trp Gly Ser Trp Thr Pro Ser Glu 
290 295 300 

ggt gtt cac tgg tac cct cag atg etc tac cgc ctg ggg cgt etc ttg 960 
Gly Val His Trp Tyr Pro Gin Met Leu Tyr Arg Leu Gly Arg Leu Leu 
305 310 315 320 

eta gaa gag age acc ttc cat cca ctg ggc atg tct ggg gca gga age 1008 
Leu Glu Glu Ser Thr Phe His Pro Leu Gly Met Ser Gly Ala Gly Ser 
325 330 335 

tgaagggact ctaaccactg ccctcctgga actgctgtgc gtggatcc 1056 

<210> 30 

<211> 1314 

<212> DNA 

<213> Mus musculus 

<220> 

<221> CDS 

<222> (1) . . (1311) 

<400> 30 

atg ctg ctg ctg ctg gee aga tgt ttt ctg gtg ate ctt get tec teg 48 

Met Leu Leu Leu Leu Ala Arg Cys Phe Leu Val He Leu Ala Ser Ser 
1 5 10 15 

ctg ctg gtg tgc ccc ggg ctg gec tgt ggg ccc ggc agg ggg ttt gga 96 
Leu Leu Val Cys Pro Gly Leu Ala Cys Gly Pro Gly Arg Gly Phe Gly 
20 25 30 

aag agg egg cac ccc aaa aag ctg acc cct tta gee tac aag cag ttt 144 
Lys Arg Arg His Pro Lys Lys Leu Thr Pro Leu Ala Tyr Lys Gin Phe 
35 40 45 

att ccc aac gta gec gag aag acc eta ggg gee age ggc aga tat gaa 192 
He Pro Asn Val Ala Glu Lys Thr Leu Gly Ala Ser Gly Arg Tyr Glu 
50 55 60 



ggg aag ate aca aga aac tec gaa cga ttt aag gaa etc ace ccc aat 240 
Gly Lys He Thr Arg Asn Ser Glu Arg Phe Lys Glu Leu Thr Pro Asn 
^65 70 75 80 

tac aac ccc gac ate ata ttt aag gat gag gaa aac acg gga gca gac 288 
Tyr Asn Pro Asp He He Phe Lys Asp Glu Glu Asn Thr Gly Ala Asp 
85 90 95 

c 99 ct 9 at 9 act cag agg tgc aaa gac aag tta aat gec ttg gec ate 336 
Arg Leu Met Thr Gin Arg Cys Lys Asp Lys Leu Asn Ala Leu Ala He 
100 105 110 

tct gtg atg aac cag tgg cct gga gtg aag ctg cga gtg acc gag ggc 3 84 
Ser Val Met Asn Gin Trp Pro Gly Val Lys Leu Arg Val Thr Glu Gly 
115 120 125 

tgg gat gag gac ggc cat cat tea gag gag tct eta cac tat gag ggt 432 
Trp Asp Glu Asp Gly His His Ser Glu Glu Ser Leu His Tyr Glu Gly 
130 135 140 

cga gca gtg gac ate acc acg tec gac egg gac cgc age aag tac ggc 480 
Arg Ala Val Asp He Thr Thr Ser Asp Arg Asp Arg Ser Lys Tyr Gly 
145 150 155 160 

atg ctg get cgc ctg get gtg gaa gca ggt ttc gac tgg gtc tac tat 528 
Met Leu Ala Arg Leu Ala Val Glu Ala Gly Phe Asp Trp Val Tyr Tyr 
165 170 175 

gaa tec aaa get cac ate cac tgt tct gtg aaa gca gag aac tec gtg 576 
Glu Ser Lys Ala His He His Cys Ser Val Lys Ala Glu Asn Ser Val 
180 185 190 

gcg gec aaa tec ggc ggc tgt ttc ccg gga tec gee acc gtg cac ctg 624 
Ala Ala Lys Ser Gly Gly Cys Phe Pro Gly Ser Ala Thr Val His Leu 
195 200 205 

gag cag ggc ggc acc aag ctg gtg aag gac tta cgt ccc gga gac cgc 672 
Glu Gin Gly Gly Thr Lys Leu Val Lys Asp Leu Arg Pro Gly Asp Arg 
210 215 220 

gtg ctg gcg get gac gac cag ggc egg ctg ctg tac age gac ttc etc 720 
Val Leu Ala Ala Asp Asp Gin Gly Arg Leu Leu Tyr Ser Asp Phe Leu 
225 230 235 240 

acc ttc ctg gac cgc gac gaa ggc gee aag aag gtc ttc tac gtg ate 768 
Thr Phe Leu Asp Arg Asp Glu Gly Ala Lys Lys Val Phe Tyr Val He 
245 250 255 

gag acg ctg gag ccg cgc gag cgc ctg ctg etc acc gec gcg cac ctg 816 
Glu Thr Leu Glu Pro Arg Glu Arg Leu Leu Leu Thr Ala Ala His Leu 
260 265 270 

etc ttc gtg gcg ccg cac aac gac teg ggg ccc acg ccc ggg cca age 864 
Leu Phe Val Ala Pro His Asn Asp Ser Gly Pro Thr Pro Gly Pro Ser 
275 280 285 



gcg etc ttt gec age cgc gtg cgc ccc ggg cag cgc gtg tac gtg gtg 912 
Ala Leu Phe Ala Ser Arg Val Arg Pro Gly Gin Arg Val Tyr Val Val 
290 295 300 

get gaa cgc ggc ggg gac cgc egg ctg ctg ccc gee gcg gtg cac age 960 
Ala Glu Arg Gly Gly Asp Arg Arg Leu Leu Pro Ala Ala Val His Ser 
305 310 315 320 

gtg acg ctg cga gag gag gag gcg ggc gcg tac gcg ccg etc acg gcg 1008 
Val Thr Leu Arg Glu Glu Glu Ala Gly Ala Tyr Ala Pro Leu Thr Ala 
325 330 335 

cac ggc ace att etc ate aac egg gtg etc gec teg tgc tac get gtc 1056 
His Gly Thr lie Leu He Asn Arg Val Leu Ala Ser Cys Tyr Ala Val 
340 345 350 

ate gag gag cac age tgg gca cac egg gee ttc gcg cct ttc cgc ctg 1104 
He Glu Glu His Ser Trp Ala His Arg Ala Phe Ala Pro Phe Arg Leu 
355 360 365 

gcg cac gcg ctg ctg gec gcg ctg gca ccc gec cgc acg gac ggc ggg 1152 
Ala His Ala Leu Leu Ala Ala Leu Ala Pro Ala Arg Thr Asp Gly Gly 
370 375 380 

ggc ggg ggc age ate cct gca gcg caa tct gca acg gaa gcg agg ggc 1200 
Gly Gly Gly Ser He Pro Ala Ala Gin Ser Ala Thr Glu Ala Arg Gly 
385 390 395 400 

gcg gag ccg act gcg ggc ate cac tgg tac teg cag ctg etc tac cac 124 8 
Ala Glu Pro Thr Ala Gly He His Trp Tyr Ser Gin Leu Leu Tyr His 
405 410 415 

att ggc acc tgg ctg ttg gac age gag ace atg cat ccc ttg gga atg 12 96 
He Gly Thr Trp Leu Leu Asp Ser Glu Thr Met His Pro Leu Gly Met 
420 425 430 

gcg gtc aag tec age tga 1314 
Ala Val Lys Ser Ser 
435 

<210> 31 
<211> 1257 
<212> DNA 

<213> Brachydanio rerio 

<220> 

<221> CDS 

<222> (1) . . (1254) 

<400> 31 

atg egg ctt ttg acg aga gtg ctg ctg gtg tct ctt etc act ctg tec 48 

Met Arg Leu Leu Thr Arg Val Leu Leu Val Ser Leu Leu Thr Leu Ser 
15 10 15 



ttg gtg gtg tec gga ctg gee tgc ggt cct ggc aga ggc tac ggc aga 96 
Leu Val Val Ser Gly Leu Ala Cys Gly Pro Gly Arg Gly Tyr Gly Arg 
20 25 30 



aga aga cat ccg aag aag ctg aca cct etc gec tac aag cag ttc ata 144 
Arg Arg His Pro Lys Lys Leu Thr Pro Leu Ala Tyr Lys Gin Phe lie 
35 40 45 

cct aat gtc gcg gag aag acc tta ggg gec age ggc aga tac gag ggc 192 
Pro Asn Val Ala Glu Lys Thr Leu Gly Ala Ser Gly Arg Tyr Glu Gly 
50 55 60 

aag ata acg cgc aat teg gag aga ttt aaa gaa ctt act cca aat tac 240 
Lys lie Thr Arg Asn Ser Glu Arg Phe Lys Glu Leu Thr Pro Asn Tyr 
65 70 75 80 

aat ccc gac att ate ttt aag gat gag gag aac acg gga gcg gac agg 2 88 
Asn Pro Asp lie lie Phe Lys Asp Glu Glu Asn Thr Gly Ala Asp Arg 
85 90 95 

etc atg aca cag aga tgc aaa gac aag ctg aac teg ctg gec ate tct 336 
Leu Met Thr Gin Arg Cys Lys Asp Lys Leu Asn Ser Leu Ala lie Ser 
100 105 110 

gta atg aac cac tgg cca ggg gtt aag ctg cgt gtg aca gag ggc tgg 3 84 
Val Met Asn His Trp Pro Gly Val Lys Leu Arg Val Thr Glu Gly Trp 
115 120 125 

gat gag gac ggt cac cat ttt gaa gaa tea etc cac tac gag gga aga 432 
Asp Glu Asp Gly His His Phe Glu Glu Ser Leu His Tyr Glu Gly Arg 
130 135 140 

get gtt gat att acc acc tct gac cga gac aag age aaa tac ggg aca 4 80 
Ala Val Asp lie Thr Thr Ser Asp Arg Asp Lys Ser Lys Tyr Gly Thr 
145 150 155 160 

ctg tct cgc eta get gtg gag get gga ttt gac tgg gtc tat tac gag 528 
Leu Ser Arg Leu Ala Val Glu Ala Gly Phe Asp Trp Val Tyr Tyr Glu 
165 170 175 

tec aaa gec cac att cat tgc tct gtc aaa gca gaa aat teg gtt get 576 
Ser Lys Ala His lie His Cys Ser Val Lys Ala Glu Asn Ser Val Ala 
180 185 190 

gcg aaa tct ggg ggc tgt ttc cca ggt teg get ctg gtc teg etc cag 624 
Ala Lys Ser Gly Gly Cys Phe Pro Gly Ser Ala Leu Val Ser Leu Gin 
195 200 205 

gac gga gga cag aag gee gtg aag gac ctg aac ccc gga gac aag gtg 672 
Asp Gly Gly Gin Lys Ala Val Lys Asp Leu Asn Pro Gly Asp Lys Val 
210 215 220 

ctg gcg gca gac age gcg gga aac ctg gtg ttc age gac ttc ate atg 720 
Leu Ala Ala Asp Ser Ala Gly Asn Leu Val Phe Ser Asp Phe lie Met 
225 230 235 240 

ttc aca gac cga gac tec acg acg cga cgt gtg ttt tac gtc ata gaa 768 
Phe Thr Asp Arg Asp Ser Thr Thr Arg Arg Val Phe Tyr Val lie Glu 
245 250 255 




acg caa gaa ccc gtt gaa aag ate acc etc ace gec get cac etc ctt 816 
Thr Gin Glu Pro Val Glu Lys He Thr Leu Thr Ala Ala His Leu Leu 
260 265 270 

ctt gtc etc gac aac tea acg gaa gat etc cac acc atg acc gec gcg 864 
Phe Val Leu Asp Asn Ser Thr Glu Asp Leu His Thr Met Thr Ala Ala 
275 280 285 

tat gec age agt gtc aga gec gga caa aag gtg atg gtt gtt gat gat 912 
Tyr Ala Ser Ser Val Arg Ala Gly Gin Lys Val Met Val Val Asp Asp 
290 295 300 

age ggt cag ctt aaa tct gtc ate gtg cag egg ata tac acg gag gag 960 
Ser Gly Gin Leu Lys Ser Val He Val Gin Arg He Tyr Thr Glu Glu 
305 310 315 320 

cag egg ggc teg ttc gca cca gtg act gca cat ggg acc att gtg gtc 1008 
Gin Arg Gly Ser Phe Ala Pro Val Thr Ala His Gly Thr He Val Val 
325 330 335 

gac aga ata ctg gcg tec tgt tac gee gta ata gag gac cag ggg ctt 1056 
Asp Arg He Leu Ala Ser Cys Tyr Ala Val He Glu Asp Gin Gly Leu 
340 345 350 

gcg cat ttg gee ttc gcg ccc gee agg etc tat tat tac gtg tea tea 1104 
Ala His Leu Ala Phe Ala Pro Ala Arg Leu Tyr Tyr Tyr Val Ser Ser 
355 360 365 

ttc ctg ttc ccc caa aac tec age agt egg tec aat gcg act tta caa 1152 
Phe Leu Phe Pro Gin Asn Ser Ser Ser Arg Ser Asn Ala Thr Leu Gin 
370 375 380 

cag gag ggg gtc cac tgg tac tec agg etc ctg tat caa atg gga acg 1200 
Gin Glu Gly Val His Trp Tyr Ser Arg Leu Leu Tyr Gin Met Gly Thr 
385 390 395 400 

tgg ctt ttg gac age aac atg ctt cat cct ttg ggg atg tea gta aac 1248 
Trp Leu Leu Asp Ser Asn Met Leu His Pro Leu Gly Met Ser Val Asn 
405 410 415 

tea age tga 1257 
Ser Ser 

<210> 32 

<211> 1425 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1) . . (1425) 

<220> 

<221> Modif ied_base 
<222> (1387. . . 1389) 
<223> n=a, c, g, or t 



<220> 

<221> SITE 
<222> (463) 

<223> 'Xaa=unknown amino acid 
<400> 32 

atg ctg ctg ctg gcg aga tgt ctg ctg eta gtc etc gtc tec teg ctg 48 
Met Leu Leu Leu Ala Arg Cys Leu Leu Leu Val Leu Val Ser Ser Leu 
15 10 15 

ctg gta tgc teg gga ctg gcg tgc gga ccg ggc agg ggg ttc ggg aag 96 
Leu Val Cys Ser Gly Leu Ala Cys Gly Pro Gly Arg Gly Phe Gly Lys 
20 25 30 

a 99 agg cac ccc aaa aag ctg acc cct tta gec tac aag cag ttt ate 144 
Arg Arg His Pro Lys Lys Leu Thr Pro Leu Ala Tyr Lys Gin Phe lie 
35 40 45 

ccc aat gtg gee gag aag acc eta ggc gee age gga agg tat gaa ggg 192 
Pro Asn Val Ala Glu Lys Thr Leu Gly Ala Ser Gly Arg Tyr Glu Gly 
50 55 60 

aag ate tec aga aac tec gag cga ttt aag gaa etc acc ccc aat tac 240 
Lys lie Ser Arg Asn Ser Glu Arg Phe Lys Glu Leu Thr Pro Asn Tyr 
65 70 75 80 

aac ccc gac ate ata ttt aag gat gaa gaa aac acc gga gcg gac agg 2 88 
Asn Pro Asp lie He Phe Lys Asp Glu Glu Asn Thr Gly Ala Asp Arg 
85 90 95 

ctg atg act cag agg tgt aag gac aag ttg aac get ttg gee ate teg 336 
Leu Met Thr Gin Arg Cys Lys Asp Lys Leu Asn Ala Leu Ala He Ser 
100 105 110 

gtg atg aac cag tgg cca gga gtg aaa ctg egg gtg acc gag ggc tgg 3 84 
Val Met Asn Gin Trp Pro Gly Val Lys Leu Arg Val Thr Glu Gly Trp 
115 120 125 

gac gaa gat ggc cac cac tea gag gag tct ctg cac tac gag ggc cgc 432 
Asp Glu Asp Gly His His Ser Glu Glu Ser Leu His Tyr Glu Gly Arg 
130 135 140 

gca gtg gac ate acc acg tct gac cgc gac cgc age aag tac ggc atg 480 
Ala Val Asp He Thr Thr Ser Asp Arg Asp Arg Ser Lys Tyr Gly Met 
145 150 155 160 

ctg gee cgc ctg gcg gtg gag gee ggc ttc gac tgg gtg tac tac gag 528 
Leu Ala Arg Leu Ala Val Glu Ala Gly Phe Asp Trp Val Tyr Tyr Glu 
165 170 175 

tec aag gca cat ate cac tgc teg gtg aaa gca gag aac teg gtg gcg 576 
Ser Lys Ala His He His Cys Ser Val Lys Ala Glu Asn Ser Val Ala 
180 185 190 



gee aaa teg gga ggc tgc ttc ccg ggc teg gee acg gtg cac ctg gag 
Ala Lys Ser Gly Gly Cys Phe Pro Gly Ser Ala Thr Val His Leu Glu 



624 



195 200 205 

cag ggc ggc acc aag ctg gtg aag gac ctg age ccc ggg gac cgc gtg 672 
Gin Gly Gly Thr Lys Leu Val Lys Asp Leu Ser Pro Gly Asp Arg Val 
21*0 215 220 

ctg gcg gcg gac gac cag ggc egg ctg etc tac age gac ttc etc act 720 
Leu Ala Ala Asp Asp Gin Gly Arg Leu Leu Tyr Ser Asp Phe Leu Thr 
225 230 235 240 

ttc ctg gac cgc gac gac ggc gee aag aag gtc ttc tac gtg ate gag 768 
Phe Leu Asp Arg Asp Asp Gly Ala Lys Lys Val Phe Tyr Val lie Glu 
245 250 255 

acg egg gag ccg cgc gag cgc ctg ctg etc acc gee gcg cac ctg etc 816 
Thr Arg Glu Pro Arg Glu Arg Leu Leu Leu Thr Ala Ala His Leu Leu 
260 265 270 

ttt gtg gcg ccg cac aac gac teg gec acc ggg gag ccc gag gcg tec 864 
Phe Val Ala Pro His Asn Asp Ser Ala Thr Gly Glu Pro Glu Ala Ser 
275 280 285 

teg ggc teg ggg ccg cct tec ggg ggc gca ctg ggg cct egg gcg ctg 912 
Ser Gly Ser Gly Pro Pro Ser Gly Gly Ala Leu Gly Pro Arg Ala Leu 
290 295 300 

ttc gee age cgc gtg cgc ccg ggc cag cgc gtg tac gtg gtg gec gag 960 
Phe Ala Ser Arg Val Arg Pro Gly Gin Arg Val Tyr Val Val Ala Glu 
305 310 315 320 

cgt gac ggg gac cgc egg etc ctg ccc gee get gtg cac age gtg acc 1008 
Arg Asp Gly Asp Arg Arg Leu Leu Pro Ala Ala Val His Ser Val Thr 
325 330 335 

eta age gag gag gec gcg ggc gee tac gcg ccg etc acg gec cag ggc 1056 
Leu Ser Glu Glu Ala Ala Gly Ala Tyr Ala Pro Leu Thr Ala Gin Gly 
340 345 350 

acc att etc ate aac egg gtg ctg gee teg tgc tac gcg gtc ate gag 1104 
Thr lie Leu lie Asn Arg Val Leu Ala Ser Cys Tyr Ala Val lie Glu 
355 360 365 

gag cac age tgg gcg cac egg gee ttc gcg ccc ttc cgc ctg gcg cac 1152 
Glu His Ser Trp Ala His Arg Ala Phe Ala Pro Phe Arg Leu Ala His 
370 375 380 

gcg etc ctg get gca ctg gcg ccc gcg cgc acg gac cgc ggc ggg gac 1200 
Ala Leu Leu Ala Ala Leu Ala Pro Ala Arg Thr Asp Arg Gly Gly Asp 
385 390 395 400 

age ggc ggc ggg gac cgc ggg ggc ggc ggc ggc aga gta gec eta acc 124 8 
Ser Gly Gly Gly Asp Arg Gly Gly Gly Gly Gly Arg Val Ala Leu Thr 
405 410 415 

get cca ggt get gec gac get ccg ggt gcg ggg gee acc gcg ggc ate 12 96 
Ala Pro Gly Ala Ala Asp Ala Pro Gly Ala Gly Ala Thr Ala Gly lie 
420 425 430 



cac tgg tac teg cag ctg etc tac caa ata ggc acc tgg etc ctg gac 1344 
His Trp Tyr Ser Gin Leu Leu Tyr Gin lie Gly Thr Trp Leu Leu Asp 
435 440 445 

age gag gee ctg cac ccg ctg ggc atg gcg gtc aag tec age nnn age 13 92 
Ser Glu Ala Leu His Pro Leu Gly Met Ala Val Lys Ser Ser Xaa Ser 
450 455 460 

egg ggg gee ggg gga ggg gcg egg gag ggg gee 142 5 

Arg Gly Ala Gly Gly Gly Ala Arg Glu Gly Ala 
465 470 475 

<210>* 33 
<211> 939 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1) . . (939) 

<400> 33 

egg cgc etc atg acc cag cgc tgc aag gac cgc ctg aac teg ctg get 4 8 

Arg Arg Leu Met Thr Gin Arg Cys Lys Asp Arg Leu Asn Ser Leu Ala 
15 10 15 

ate teg gtg atg aac cag tgg ccc ggt gtg aag ctg egg gtg acc gag 96 
lie Ser Val Met Asn Gin Trp Pro Gly Val Lys Leu Arg Val Thr Glu 
20 25 30 

ggc tgg gac gag gac ggc cac cac tea gag gag tec ctg cat tat gag 144 
Gly Trp Asp Glu Asp Gly His His Ser Glu Glu Ser Leu His Tyr Glu 
35 40 45 

ggc cgc gcg gtg gac ate acc aca tea gac cgc gac cgc aat aag tat 192 
Gly Arg Ala Val Asp lie Thr Thr Ser Asp Arg Asp Arg Asn Lys Tyr 
50 55 60 

gga ctg ctg gcg cgc ttg gca gtg gag gee ggc ttt gac tgg gtg tat 240 
Gly Leu Leu Ala Arg Leu Ala Val Glu Ala Gly Phe Asp Trp Val Tyr 
65 70 75 80 

tac gag tea aag gee cac gtg cat tgc tec gtc aag tec gag cac teg 288 
Tyr Glu Ser Lys Ala His Val His Cys Ser Val Lys Ser Glu His Ser 
85 90 95 

gec gca gee aag acg ggc ggc tgc ttc cct gee gga gee cag gta cgc 3 36 
Ala Ala Ala Lys Thr Gly Gly Cys Phe Pro Ala Gly Ala Gin Val Arg 
100 105 110 

ctg gag agt ggg gcg cgt gtg gec ttg tea gee gtg agg ccg gga gac 3 84 
Leu Glu Ser Gly Ala Arg Val Ala Leu Ser Ala Val Arg Pro Gly Asp 
115 120 125 



cgt gtg ctg gec atg ggg gag gat ggg age ccc acc ttc age gat gtg 432 
Arg Val Leu Ala Met Gly Glu Asp Gly Ser Pro Thr Phe Ser Asp Val 



130 135 140 

etc att ttc ctg gac cgc gag ccc cac agg ctg aga gec ttc cag gtc 480 
Leu lie Phe Leu Asp Arg Glu Pro His Arg Leu Arg Ala Phe Gin Val 
145 150 155 160 

ate gag act cag gac ccc cca cgc cgc ctg gca etc aca ccc get cac 528 
lie Glu Thr Gin Asp Pro Pro Arg Arg Leu Ala Leu Thr Pro Ala His 
165 170 175 

ctg etc ttt acg get gac aat cac acg gag ccg gca gee cgc ttc egg 576 
Leu Leu Phe Thr Ala Asp Asn His Thr Glu Pro Ala Ala Arg Phe Arg 
180 185 190 

gee aca ttt gec age cac gtg cag cct ggc cag tac gtg ctg gtg get 624 
Ala Thr Phe Ala Ser His Val Gin Pro Gly Gin Tyr Val Leu Val Ala 
195 200 205 

ggg gtg cca ggc ctg cag cct gee cgc gtg gca get gtc tct aca cac 672 
Gly Val Pro Gly Leu Gin Pro Ala Arg Val Ala Ala Val Ser Thr His 
210 215 220 

gtg gee etc ggg gec tac gee ccg etc aca aag cat ggg aca ctg gtg 720 
Val Ala Leu Gly Ala Tyr Ala Pro Leu Thr Lys His Gly Thr Leu Val 
225 230 235 240 

gtg gag gat gtg gtg gca tec tgc ttc gcg gec gtg get gac cac cac 768 
Val Glu Asp Val Val Ala Ser Cys Phe Ala Ala Val Ala Asp His His 
245 250 255 

ctg get cag ttg gec ttc tgg ccc ctg aga etc ttt cac age ttg gca 816 
Leu Ala Gin Leu Ala Phe Trp Pro Leu Arg Leu Phe His Ser Leu Ala 
260 265 270 

tgg ggc age tgg ace ccg ggg gag ggt gtg cat tgg tac ccc cag ctg 864 
Trp Gly Ser Trp Thr Pro Gly Glu Gly Val His Trp Tyr Pro Gin Leu 
275 280 285 

etc tac cgc ctg ggg cgt etc ctg eta gaa gag ggc age ttc cac cca 912 
Leu Tyr Arg Leu Gly Arg Leu Leu Leu Glu Glu Gly Ser Phe His Pro 
290 295 300 

ct 9 99 c a tg tec ggg gca ggg age tga 93 9 

Leu Gly Met Ser Gly Ala Gly Ser 
305 310 

<210> 34 
<211> 425 
<212> PRT 

<213> Gallus gallus 
<400> 34 

Met Val Glu Met Leu Leu Leu Thr Arg lie Leu Leu Val Gly Phe lie 
15 10 15 



Cys Ala Leu Leu Val Ser Ser Gly Leu Thr Cys Gly Pro Gly Arg Gly 
20 25 30 



lie Gly Lys Arg Arg His Pro Lys Lys Leu Thr Pro Leu Ala Tyr Lys 
35 40 45 

Gin Phe lie Pro Asn Val Ala Glu Lys Thr Leu Gly Ala Ser Gly Arg 
50 55 60 

Tyr Glu Gly Lys lie Thr Arg Asn Ser Glu Arg Phe Lys Glu Leu Thr 
65 70 75 80 

Pro Asn Tyr Asn Pro Asp lie lie Phe Lys Asp Glu Glu Asn Thr Gly 
85 90 95 

Ala Asp Arg Leu Met Thr Gin Arg Cys Lys Asp Lys Leu Asn Ala Leu 
100 105 110 

Ala lie Ser Val Met Asn Gin Trp Pro Gly Val Lys Leu Arg Val Thr 
115 120 125 

Glu Gly Trp Asp Glu Asp Gly His His Ser Glu Glu Ser Leu His Tyr 
130 135 140 

Glu Gly Arg Ala Val Asp lie Thr Thr Ser Asp Arg Asp Arg Ser Lys 
145 150 155 160 

Tyr Gly Met Leu Ala Arg Leu Ala Val Glu Ala Gly Phe Asp Trp Val 
165 170 175 

Tyr Tyr Glu Ser Lys Ala His lie His Cys Ser Val Lys Ala Glu Asn 
180 185 190 

Ser Val Ala Ala Lys Ser Gly Gly Cys Phe Pro Gly Ser Ala Thr Val 
195 200 205 

His Leu Glu His Gly Gly Thr Lys Leu Val Lys Asp Leu Ser Pro Gly 
210 215 220 

Asp Arg Val Leu Ala Ala Asp Ala Asp Gly Arg Leu Leu Tyr Ser Asp 
225 230 235 240 

Phe Leu Thr Phe Leu Asp Arg Met Asp Ser Ser Arg Lys Leu Phe Tyr 
245 250 255 

Val lie Glu Thr Arg Gin Pro Arg Ala Arg Leu Leu Leu Thr Ala Ala 
260 265 270 

His Leu Leu Phe Val Ala Pro Gin His Asn Gin Ser Glu Ala Thr Gly 
275 280 285 

Ser Thr Ser Gly Gin Ala Leu Phe Ala Ser Asn Val Lys Pro Gly Gin 
290 295 300 

Arg Val Tyr Val Leu Gly Glu Gly Gly Gin Gin Leu Leu Pro Ala Ser 
305 310 315 320 

Val His Ser Val Ser Leu Arg Glu Glu Ala Ser Gly Ala Tyr Ala Pro 
325 330 335 



Leu Thr Ala Gin Gly Thr lie Leu lie Asn Arg Val Leu Ala Ser Cys 
340 345 350 

Tyr Al'a Val lie Glu Glu His Ser Trp Ala His Trp Ala Phe Ala Pro 
355 360 365 

Phe Arg Leu Ala Gin Gly Leu Leu Ala Ala Leu Cys Pro Asp Gly Ala 
370 375 380 

lie Pro Thr Ala Ala Thr Thr Thr Thr Gly lie His Trp Tyr Ser Arg 
385 390 395 400 

Leu Leu Tyr Arg lie Gly Ser Trp Val Leu Asp Gly Asp Ala Leu His 
405 410 415 

Pro Leu Gly Met Val Ala Pro Ala Ser 
420 425 



<210> 35 
<211> 396 
<212> PRT 

<213> Mus musculus 
<400> 35 

Met Ala Leu Pro Ala Ser Leu Leu Pro Leu Cys Cys Leu Ala Leu Leu 
15 10 15 

Ala Leu Ser Ala Gin Ser Cys Gly Pro Gly Arg Gly Pro Val Gly Arg 
20 25 30 

Arg Arg Tyr Val Arg Lys Gin Leu Val Pro Leu Leu Tyr Lys Gin Phe 
35 40 45 

Val Pro Ser Met Pro Glu Arg Thr Leu Gly Ala Ser Gly Pro Ala Glu 
50 55 60 

Gly Arg Val Thr Arg Gly Ser Glu Arg Phe Arg Asp Leu Val Pro Asn 
65 70 75 80 

Tyr Asn Pro Asp lie lie Phe Lys Asp Glu Glu Asn Ser Gly Ala Asp 
85 90 95 

Arg Leu Met Thr Glu Arg Cys Lys Glu Arg Val Asn Ala Leu Ala lie 
100 105 110 

Ala Val Met Asn Met Trp Pro Gly Val Arg Leu Arg Val Thr Glu Gly 
115 120 125 

Trp Asp Glu Asp Gly His His Ala Gin Asp Ser Leu His Tyr Glu Gly 
130 135 140 

Arg Ala Leu Asp lie Thr Thr Ser Asp Arg Asp Arg Asn Lys Tyr Gly 
145 150 155 160 



Leu Leu Ala Arg Leu Ala Val Glu Ala Gly Phe Asp Trp Val Tyr Tyr 



165 170 175 

Glu Ser Arg Asn His lie His Val Ser Val Lys Ala Asp Asn Ser Leu 
180 185 190 

Ala Val Arg Ala Gly Gly Cys Phe Pro Gly Asn Ala Thr Val Arg Leu 
195 200 205 

Arg Ser Gly Glu Arg Lys Gly Leu Arg Glu Leu His Arg Gly Asp Trp 
210 215 220 

Val Leu Ala Ala Asp Ala Ala Gly Arg Val Val Pro Thr Pro Val Leu 
225 230 235 240 

Leu Phe Leu Asp Arg Asp Leu Gin Arg Arg Ala Ser Phe Val Ala Val 
245 250 255 

Glu Thr Glu Arg Pro Pro Arg Lys Leu Leu Leu Thr Pro Trp His Leu 
260 265 270 

Val Phe Ala Ala Arg Gly Pro Ala Pro Ala Pro Gly Asp Phe Ala Pro 
275 280 285 

Val Phe Ala Arg Arg Leu Arg Ala Gly Asp Ser Val Leu Ala Pro Gly 
290 295 300 

Gly Asp Ala Leu Gin Pro Ala Arg Val Ala Arg Val Ala Arg Glu Glu 
305 310 315 320 

Ala Val Gly Val Phe Ala Pro Leu Thr Ala His Gly Thr Leu Leu Val 
325 330 335 

Asn Asp Val Leu Ala Ser Cys Tyr Ala Val Leu Glu Ser His Gin Trp 
340 345 350 

Ala His Arg Ala Phe Ala Pro Leu Arg Leu Leu His Ala Leu Gly Ala 
355 360 365 

Leu Leu Pro Gly Gly Ala Val Gin Pro Thr Gly Met His Trp Tyr Ser 
370 375 380 

Arg Leu Leu Tyr Arg Leu Ala Glu Glu Leu Met Gly 
385 390 395 

<210> 36 
<211> 336 
<212> PRT 

<213> Mus musculus 
<400> 36 

Glu Arg Phe Lys Glu Leu Thr Pro Asn Tyr Asn Pro Asp lie lie Phe 
15 10 15 

Lys Asp Glu Glu Asn Thr Gly Ala Asp Arg Leu Met Thr Gin Arg Cys 
20 25 30 



Lys Asp Arg Leu Asn Ser Leu Ala lie Ser Val Met Asn Gin Trp Pro 



35 40 45 

Gly Val Lys Leu Arg Val Thr Glu Gly Trp Asp Glu Asp Gly His His 
50 55 60 

Ser Glu Glu Ser Leu His Tyr Glu Gly Arg Ala Val Asp lie Thr Thr 
65 70 75 80 

Ser Asp Arg Asp Arg Asn Lys Tyr Gly Leu Leu Ala Arg Leu Ala Val 
85 90 95 

Glu Ala Gly Phe Asp Trp Val Tyr Tyr Glu Ser Lys Ala His Val His 
100 105 110 

Cys Ser Val Lys Ser Glu His Ser Ala Ala Ala Lys Thr Gly Gly Cys 
115 120 125 

Phe Pro Ala Gly Ala Gin Val Arg Leu Glu Asn Gly Glu Arg Val Ala 
130 135 140 

Leu Ser Ala Val Lys Pro Gly Asp Arg Val Leu Ala Met Gly Glu Asp 
145 150 155 160 

Gly Thr Pro Thr Phe Ser Asp Val Leu lie Phe Leu Asp Arg Glu Pro 
165 170 175 

Asn Arg Leu Arg Ala Phe Gin Val lie Glu Thr Gin Asp Pro Pro Arg 
180 185 190 

Arg Leu Ala Leu Thr Pro Ala His Leu Leu Phe lie Ala Asp Asn His 
195 200 205 

Thr Glu Pro Ala Ala His Phe Arg Ala Thr Phe Ala Ser His Val Gin 
210 215 220 

Pro Gly Gin Tyr Val Leu Val Ser Gly Val Pro Gly Leu Gin Pro Ala 
225 230 235 240 

Arg Val Ala Ala Val Ser Thr His Val Ala Leu Gly Ser Tyr Ala Pro 
245 250 255 

Leu Thr Arg His Gly Thr Leu Val Val Glu Asp Val Val Ala Ser Cys 
260 265 270 

Phe Ala Ala Val Ala Asp His His Leu Ala Gin Leu Ala Phe Trp Pro 
275 280 285 

Leu Arg Leu Phe Pro Ser Leu Ala Trp Gly Ser Trp Thr Pro Ser Glu 
290 295 300 

Gly Val His Trp Tyr Pro Gin Met Leu Tyr Arg Leu Gly Arg Leu Leu 
305 310 315 320 

Leu Glu Glu Ser Thr Phe His Pro Leu Gly Met Ser Gly Ala Gly Ser 
325 330 335 



<210> 37 



<211> 437 
<212> PRT 

<213> Mus musculus 
<400> \37 

Met Leu Leu Leu Leu Ala Arg Cys Phe Leu Val lie Leu Ala Ser Ser 
15 10 15 

Leu Leu Val Cys Pro Gly Leu Ala Cys Gly Pro Gly Arg Gly Phe Gly 
20 25 30 

Lys Arg Arg His Pro Lys Lys Leu Thr Pro Leu Ala Tyr Lys Gin Phe 
35 40 45 

lie Pro Asn Val Ala Glu Lys Thr Leu Gly Ala Ser Gly Arg Tyr Glu 
50 55 60 

Gly Lys lie Thr Arg Asn Ser Glu Arg Phe Lys Glu Leu Thr Pro Asn 
65 70 75 80 

Tyr Asn Pro Asp He He Phe Lys Asp Glu Glu Asn Thr Gly Ala Asp 
85 90 95 

Arg Leu Met Thr Gin Arg Cys Lys Asp Lys Leu Asn Ala Leu Ala He 
100 105 110 

Ser Val Met Asn Gin Trp Pro Gly Val Lys Leu Arg Val Thr Glu Gly 
115 120 125 

Trp Asp Glu Asp Gly His His Ser Glu Glu Ser Leu His Tyr Glu Gly 
130 135 140 

Arg Ala Val Asp He Thr Thr Ser Asp Arg Asp Arg Ser Lys Tyr Gly 
145 150 155 160 

Met Leu Ala Arg Leu Ala Val Glu Ala Gly Phe Asp Trp Val Tyr Tyr 
165 170 175 

Glu Ser Lys Ala His He His Cys Ser Val Lys Ala Glu Asn Ser Val 
180 185 190 

Ala Ala Lys Ser Gly Gly Cys Phe Pro Gly Ser Ala Thr Val His Leu 
195 200 205 

Glu Gin Gly Gly Thr Lys Leu Val Lys Asp Leu Arg Pro Gly Asp Arg 
210 215 220 

Val Leu Ala Ala Asp Asp Gin Gly Arg Leu Leu Tyr Ser Asp Phe Leu 
225 230 235 240 

Thr Phe Leu Asp Arg Asp Glu Gly Ala Lys Lys Val Phe Tyr Val He 
245 250 255 

Glu Thr Leu Glu Pro Arg Glu Arg Leu Leu Leu Thr Ala Ala His Leu 
260 265 270 



Leu Phe Val Ala Pro His Asn Asp Ser Gly Pro Thr Pro Gly Pro Ser 



275 280 285 

Ala Leu Phe Ala Ser Arg Val Arg Pro Gly Gin Arg Val Tyr Val Val 
290 295 300 

Ala Glu Arg Gly Gly Asp Arg Arg Leu Leu Pro Ala Ala Val His Ser 
305 310 315 320 

Val Thr Leu Arg Glu Glu Glu Ala Gly Ala Tyr Ala Pro Leu Thr Ala 
325 330 335 

His Gly Thr lie Leu lie Asn Arg Val Leu Ala Ser Cys Tyr Ala Val 
340 345 350 

He Glu Glu His Ser Trp Ala His Arg Ala Phe Ala Pro Phe Arg Leu 
355 360 365 

Ala His Ala Leu Leu Ala Ala Leu Ala Pro Ala Arg Thr Asp Gly Gly 
370 375 380 

Gly Gly Gly Ser He Pro Ala Ala Gin Ser Ala Thr Glu Ala Arg Gly 
385 390 395 400 

Ala Glu Pro Thr Ala Gly He His Trp Tyr Ser Gin Leu Leu Tyr His 
405 410 415 

He Gly Thr Trp Leu Leu Asp Ser Glu Thr Met His Pro Leu Gly Met 
420 425 430 

Ala Val Lys Ser Ser 
435 

<210> 38 
<211> 418 
<212> PRT 

<213> Brachydanio rerio 
<400> 38 

Met Arg Leu Leu Thr Arg Val Leu Leu Val Ser Leu Leu Thr Leu Ser 
15 10 15 

Leu Val Val Ser Gly Leu Ala Cys Gly Pro Gly Arg Gly Tyr Gly Arg 
20 25 30 

Arg Arg His Pro Lys Lys Leu Thr Pro Leu Ala Tyr Lys Gin Phe He 
35 40 45 

Pro Asn Val Ala Glu Lys Thr Leu Gly Ala Ser Gly Arg Tyr Glu Gly 
50 55 60 

Lys He Thr Arg Asn Ser Glu Arg Phe Lys Glu Leu Thr Pro Asn Tyr 
65 70 75 80 

Asn Pro Asp He He Phe Lys Asp Glu Glu Asn Thr Gly Ala Asp Arg 
85 90 95 



Leu Met Thr Gin Arg Cys Lys Asp Lys Leu Asn Ser Leu Ala He Ser 




• 



100 



105 



110 



Val Met Asn His Trp Pro Gly Val Lys Leu Arg Val Thr Glu Gly Trp 

115 120 125 

Asp Glu Asp Gly His His Phe Glu Glu Ser Leu His Tyr Glu Gly Arg 
130 135 140 

Ala Val Asp lie Thr Thr Ser Asp Arg Asp Lys Ser Lys Tyr Gly Thr 



Leu Ser Arg Leu Ala Val Glu Ala Gly Phe Asp Trp Val Tyr Tyr Glu 
165 170 175 

Ser Lys Ala His lie His Cys Ser Val Lys Ala Glu Asn Ser Val Ala 
180 185 190 

Ala Lys Ser Gly Gly Cys Phe Pro Gly Ser Ala Leu Val Ser Leu Gin 
195 200 205 

Asp Gly Gly Gin Lys Ala Val Lys Asp Leu Asn Pro Gly Asp Lys Val 
210 215 220 

Leu Ala Ala Asp Ser Ala Gly Asn Leu Val Phe Ser Asp Phe lie Met 
225 230 235 240 

Phe Thr Asp Arg Asp Ser Thr Thr Arg Arg Val Phe Tyr Val lie Glu 
245 250 255 

Thr Gin Glu Pro Val Glu Lys lie Thr Leu Thr Ala Ala His Leu Leu 
260 265 270 

Phe Val Leu Asp Asn Ser Thr Glu Asp Leu His Thr Met Thr Ala Ala 
275 280 285 

Tyr Ala Ser Ser Val Arg Ala Gly Gin Lys Val Met Val Val Asp Asp 
290 295 300 

Ser Gly Gin Leu Lys Ser Val lie Val Gin Arg lie Tyr Thr Glu Glu 
305 310 315 320 

Gin Arg Gly Ser Phe Ala Pro Val Thr Ala His Gly Thr lie Val Val 
325 330 335 

Asp Arg lie Leu Ala Ser Cys Tyr Ala Val lie Glu Asp Gin Gly Leu 
340 345 350 

Ala His Leu Ala Phe Ala Pro Ala Arg Leu Tyr Tyr Tyr Val Ser Ser 
355 360 365 

Phe Leu Phe Pro Gin Asn Ser Ser Ser Arg Ser Asn Ala Thr Leu Gin 
370 375 380 

Gin Glu Gly Val His Trp Tyr Ser Arg Leu Leu Tyr Gin Met Gly Thr 
385 390 395 400 



145 



150 



155 



160 



Trp Leu Leu Asp Ser Asn Met Leu His Pro Leu Gly Met Ser Val Asn 




405 410 415 

Ser Ser 

<210> '39 

<211> 475 

<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 

<222> (463) 

<223> Xaa=unknown amino acid 



<400> 39 

Met Leu Leu Leu Ala Arg Cys Leu Leu Leu Val Leu Val Ser Ser Leu 
15 10 15 

Leu Val Cys Ser Gly Leu Ala Cys Gly Pro Gly Arg Gly Phe Gly Lys 
20 25 30 

Arg Arg His Pro Lys Lys Leu Thr Pro Leu Ala Tyr Lys Gin Phe lie 
35 40 45 

Pro Asn Val Ala Glu Lys Thr Leu Gly Ala Ser Gly Arg Tyr Glu Gly 
50 55 60 

Lys lie Ser Arg Asn Ser Glu Arg Phe Lys Glu Leu Thr Pro Asn Tyr 
65 70 75 80 

Asn Pro Asp lie lie Phe Lys Asp Glu Glu Asn Thr Gly Ala Asp Arg 
85 90 95 

Leu Met Thr Gin Arg Cys Lys Asp Lys Leu Asn Ala Leu Ala lie Ser 
100 105 110 

Val Met Asn Gin Trp Pro Gly Val Lys Leu Arg Val Thr Glu Gly Trp 
115 120 125 

Asp Glu Asp Gly His His Ser Glu Glu Ser Leu His Tyr Glu Gly Arg 
130 135 140 

Ala Val Asp lie Thr Thr Ser Asp Arg Asp Arg Ser Lys Tyr Gly Met 
145 150 155 160 

Leu Ala Arg Leu Ala Val Glu Ala Gly Phe Asp Trp Val Tyr Tyr Glu 
165 170 175 

Ser Lys Ala His lie His Cys Ser Val Lys Ala Glu Asn Ser Val Ala 
180 185 190 

Ala Lys Ser Gly Gly Cys Phe Pro Gly Ser Ala Thr Val His Leu Glu 
195 200 205 



Gin Gly Gly Thr Lys Leu Val Lys Asp Leu Ser Pro Gly Asp Arg Val 
210 215 220 



Leu Ala Ala Asp Asp Gin Gly Arg Leu Leu Tyr Ser Asp Phe Leu Thr 
225 230 235 240 

'Phe Leru Asp Arg Asp Asp Gly Ala Lys Lys Val Phe Tyr Val lie Glu 
245 250 255 

Thr Arg Glu Pro Arg Glu Arg Leu Leu Leu Thr Ala Ala His Leu Leu 
260 265 270 

Phe Val Ala Pro His Asn Asp Ser Ala Thr Gly Glu Pro Glu Ala Ser 
275 280 285 

Ser Gly Ser Gly Pro Pro Ser Gly Gly Ala Leu Gly Pro Arg Ala Leu 
290 295 300 

Phe Ala Ser Arg Val Arg Pro Gly Gin Arg Val Tyr Val Val Ala Glu 
305 310 315 320 

Arg Asp Gly Asp Arg Arg Leu Leu Pro Ala Ala Val His Ser Val Thr 
325 330 335 

Leu Ser Glu Glu Ala Ala Gly Ala Tyr Ala Pro Leu Thr Ala Gin Gly 
340 345 350 

Thr lie Leu lie Asn Arg Val Leu Ala Ser Cys Tyr Ala Val lie Glu 
355 360 365 

Glu His Ser Trp Ala His Arg Ala Phe Ala Pro Phe Arg Leu Ala His 
370 375 380 

Ala Leu Leu Ala Ala Leu Ala Pro Ala Arg Thr Asp Arg Gly Gly Asp 
385 390 395 400 

Ser Gly Gly Gly Asp Arg Gly Gly Gly Gly Gly Arg Val Ala Leu Thr 
405 410 415 

Ala Pro Gly Ala Ala Asp Ala Pro Gly Ala Gly Ala Thr Ala Gly He 
420 425 430 

His Trp Tyr Ser Gin Leu Leu Tyr Gin He Gly Thr Trp Leu Leu Asp 
435 440 445 

Ser Glu Ala Leu His Pro Leu Gly Met Ala Val Lys Ser Ser Xaa Ser 
450 455 460 

Arg Gly Ala Gly Gly Gly Ala Arg Glu Gly Ala 
465 470 475 

<210> 40 

<211> 312 

<212> PRT 

<213> Homo sapiens 



<400> 40 

Arg Arg Leu Met Thr Gin Arg Cys Lys Asp Arg Leu Asn Ser Leu Ala 
15 10 15 



• # 



He 


Ser 


Val 


Met 


Asn 


Gin 


Trp 


Pro 


Gly 


Val 


Lys 


Leu 


Arg 


Val 


Thr 


Glu 








20 










25 










30 






Gly 


Trp 


Asp 


Glu 


Asp 


Gly 


His 


His 


Ser 


Glu 


Glu 


Ser 


Leu 


His 


Tyr 


Glu 






35 










40 










45 








'Gly 


Arg 


Ala 


Val 


Asp 


He 


Thr 


Thr 


Ser 


Asp 


Arg 


Asp 


Arg 


Asn 


Lys 


Tyr 




50 










55 










60 










Gly 


Leu 


Leu 


Ala 


Arg 


Leu 


Ala 


Val 


Glu 


Ala 


Gly 


Phe 


Asp 


Trp 


Val 


Tyr 


65 










70 










75 










80 


Tyr 


Glu 


Ser 


Lys 


Ala 


His 


Val 


His 


Cys 


Ser 


Val 


Lys 


Ser 


Glu 


His 


Ser 










85 










90 










95 




Ala 


Ala 


Ala 


Lys 


Thr 


Gly 


Gly 


Cys 


Phe 


Pro 


Ala 


Gly 


Ala 


Gin 


Val 


Arg 








100 










105 










110 






Leu 


Glu 


Ser 


Gly Ala 


Arg 


Val 


Ala 


Leu 


Ser 


Ala 


Val 


Arg 


Pro 


Gly 


Asp 






115 










120 










125 








Arg 


Val 


Leu 


Ala 


Met 


Gly 


Glu 


Asp 


Gly 


Ser 


Pro 


Thr 


Phe 


Ser 


Asp 


Val 




130 










135 










140 










Leu 


He 


Phe 


Leu 


Asp 


Arg 


Glu 


Pro 


His 


Arg 


Leu 


Arg 


Ala 


Phe 


Gin 


Val 


145 










150 










155 










160 


He 


Glu 


Thr 


Gin 


Asp 


Pro 


Pro 


Arg 


Arg 


Leu 


Ala 


Leu 


Thr 


Pro 


Ala 


His 










165 










170 










175 




Leu 


Leu 


Phe 


Thr 


Ala 


Asp 


Asn 


His 


Thr 


Glu 


Pro 


Ala 


Ala 


Arg 


Phe 


Arg 








180 










185 










190 






Ala 


Thr 


Phe 


Ala 


Ser 


His 


Val 


Gin 


Pro 


Gly 


Gin 


Tyr 


Val 


Leu 


Val 


Ala 






195 










200 










205 








Gly 


Val 


Pro 


Gly Leu 


Gin 


Pro 


Ala 


Arg 


Val 


Ala 


Ala 


Val 


Ser 


Thr 


His 




210 










215 










220 










Val 


Ala 


Leu 


Gly Ala 


Tyr 


Ala 


Pro 


Leu 


Thr 


Lys 


His 


Gly 


Thr 


Leu 


Val 


225 










230 










235 










240 


Val 


Glu 


Asp 


Val 


Val 


Ala 


Ser 


Cys 


Phe 


Ala 


Ala 


Val 


Ala 


Asp 


His 


His 










245 










250 










255 




Leu 


Ala 


Gin 


Leu 


Ala 


Phe 


Trp 


Pro 


Leu 


Arg 


Leu 


Phe 


His 


Ser 


Leu 


Ala 








260 










265 










270 






Trp 


Gly 


Ser 


Trp 


Thr 


Pro 


Gly 


Glu 


Gly 


Val 


His 


Trp 


Tyr 


Pro 


Gin 


Leu 






275 










280 










285 








Leu 


Tyr 


Arg 


Leu 


Gly 


Arg 


Leu 


Leu 


Leu 


Glu 


Glu 


Gly 


Ser 


Phe 


His 


Pro 




290 










295 










300 










Leu 


Gly 


Met 


Ser 


Gly 


Ala 


Gly 


Ser 



















305 310 



<210> 41 
<211> 167 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: General 
hedgehog polypeptide formula 

<220> 

<221> SITE 
<222> (7) 

<223> Xaa=Gly, Ala, Val, Leu, He, Pro, Phe, or Tyr 
<220> 

<221> SITE 
<222> (8) 

<223> Xaa=Gly, Ala, Val, Leu, or He 



# 



<220> 

<221> SITE 
<222> (9) 

<223> *Xaa=Gly, Ala, Val, Leu, lie, Lys, His, or Arg 



<220> 

<221> SITE 
<222> (12) 

<223> Xaa=Lys, Arg or His 



<220> 

<221> SITE 
<222> (13) 

<223> Xaa=Phe, Trp, Tyr, or an amino acid gap 
<220> 

<221> SITE 

<222> (14) } 
<223> Xaa=Gly, Ala, Val, Leu, lie, or an amino acid gap 

<220> 

<221> SITE 
<222> (17) 

<223> Xaa=Asn, Gin, His, Arg, or Lys 
<220> 

<221> SITE 
<222> (19) 

<223> Xaa=Gly, Ala, Val, Leu, He, Ser, or Thr 
<220> 

<221> SITE 
<222> (22) 

<223> Xaa=Gly, Ala, Val, Leu, He, Ser, or Thr 
<220> 

<221> SITE 
<222> (27) 

<223> Xaa=Gly, Ala, Val, Leu, He, Ser, or Thr 
<220> 

<221> SITE 
<222> (29) 

<223> Xaa=Ser, Thr, Gin, or Asn 
<220> 

<221> SITE 
<222> (30) 

<223> Xaa=Met, Cys, Gly, Ala, Val, Leu, He, Ser, or Thr 
<220> 

<221> SITE 
<222> (31) 

<223> Xaa=Gly, Ala, Val, Leu, He, or Pro 



<220> 



<221> SITE 
<222> (33) 

<223> Xaa=Arg, His or Lys 



?:220> • 
<221> SITE 
<222> (40) 

<223> Xaa=Gly, Ala, Val, Leu, lie, Pro, Arg, His, or Lys 



<220> 

<221> SITE 
<222> (41) 

<223> Xaa=Gly, Ala, Val, Leu, lie, Phe, or Tyr 



<220> 

<221> SITE 

<222> (44) 

<223> Xaa=Arg, His or Lys 



<220> 

<221> SITE 

<222> (45) 

<223> Xaa=Gly, Ala, Val, Leu, lie, Ser, or Thr 



<220> 

<221> SITE 
<222> (46) 

<223> Xaa=Thr or Ser 



<220> 

<221> SITE 

<222> (48) 

<223> Xaa=Ly, Ala, Val, Leu, lie, Asn, or Gin 



<220> 

<221> SITE 
<222> (53) 

<223> Xaa=Arg, His or Lys 
<220> 

<221> SITE 
<222> (54) 

<223> Xaa=Asp or Glu 
<220> 

<221> SITE 
<222> (71) 

<223> Xaa=Ser or Thr 



<220> 

<221> SITE 

<222> (79) 

<223> Xaa=Glu, Asp, Gin, or Asn 



<220> 

<221> SITE 
<222> (83) 



<223> Xaa=Glu or Asp 
<220> 

<221> SITE 
<222> *(84) 

<22 3> Xaa=Arg, His or Lys 
<220> 

<221> SITE 
<222> (85) 

<223> Xaa=Gly, Ala, Val , Leu, or lie 
<220> 

<221> SITE 
<222> (87) 

<223> Xaa=Gly, Ala, Val, Leu, He, Thr, or Ser 
<220> 

<221> SITE 
<222> (95) 

<223> Xaa=Met, Cys, Gin, Asn, Arg, Lys, or His 
<220> 

<221> SITE 
<222> (100) 

<22 3> Xaa=Arg, His or Lys 
<220> 

<221> SITE 
<222> (107) 

<223> Xaa=Trp, Phe, Tyr, Arg, His, or Lys 
<220> 

<221> SITE 
<222> (114) 

<223> Xaa=Gly, Ala, Val, Leu, He, Ser, Thr, Tyr, or Phe 
<220> 

<221> SITE 
<222> (115) 

<223> Xaa=Gln, Asn, Asp, or Glu 
<220> 

<221> SITE 

<222> (116) 

<223> Xaa=Asp or Glu 

<220> 

<221> SITE 

<222> (125) 

<223> Xaa=Gly, Ala, Val, Leu, or He 
<220> 

<221> SITE 

<222> (134) 

<223> Xaa=Arg, His or Lys 



» • ♦ 



* 



<220> 

<221> SITE 
<222> (135) 

<223> Xaa=Asn, Gin, Thr, or Ser 
<220> 

<221> SITE 
<222> (139) 

<223> Xaa=Gly, Ala, Val, Lau, lie, Ser, Thr, Met, or Cys 



<220> 

<221> SITE 
<222> (141) 

<223> Xaa=Gly, Ala, Val, Leu, lie, Thr, or Ser 



<220> 

<221> SITE 
<222> (157) 

<22 3> Xaa=Arg, His or Lys 



<220> 

<221> SITE 
<222> (158) 

<223> Xaa=Asn Gin, Gly, Ala, Val, Leu, or lie 



<220> 

<221> SITE 
<222> (160) 

<223> Xaa=Gly, Ala, Val, Leu, or lie 



<220> 

<221> SITE 
<222> (162) 

<223> Xaa=Gly, Ala, Val, Leu, lie, Ser, Thr, or Cys 
<220> 

<221> SITE 
<222> (166) 

<223> Xaa=Gly, Ala, Val, Leu, lie, Thr, or Ser 



<220> 

<221> SITE 

<222> (167) 

<223> Xaa=Asp or Glu 



<400> 41 

Cys Gly Pro Gly Arg Gly Xaa Xaa Xaa Arg Arg Xaa Xaa Xaa Pro Lys 
15 10 15 



Xaa Leu Xaa Pro Leu Xaa Tyr Lys Gin Phe Xaa Pro Xaa Xaa Xaa Glu 
20 25 30 



Xaa Thr Leu Gly Ala Ser Gly Xaa Xaa Glu Gly Xaa Xaa Xaa Arg Xaa 
35 40 45 



Ser Glu Arg Phe Xaa Xaa Leu Thr Pro Asn Tyr Asn Pro Asp lie lie 
50 55 60 



+ 



Phe Lys Asp Glu Glu Asn Xaa Gly Ala Asp Arg Leu Met Thr Xaa Arg 
65 70 75 80 

*Cys Lys Xaa Xaa Xaa Asn Xaa Leu Ala lie Ser Val Met Asn Xaa Trp 
85 90 95 

Pro Gly Val Xaa Leu Arg Val Thr Glu Gly Xaa Asp Glu Asp Gly His 
100 105 110 

His Xaa Xaa Xaa Ser Leu His Tyr Glu Gly Arg Ala Xaa Asp lie Thr 
115 120 125 

Thr Ser Asp Arg Asp Xaa Xaa Lys Tyr Gly Xaa Leu Xaa Arg Leu Ala 
130 135 140 

Val Glu Ala Gly Phe Asp Trp Val Tyr Tyr Glu Ser Xaa Xaa His Xaa 
145 150 155 160 

His Xaa Ser Val Lys Xaa Xaa 
165 



<210> 42 

<211> 165 

<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: General Shh 
polypeptide formula 

<220> 

<221> SITE 

<222> (7) 

<223> Xaa=Gly, Ala, Val, Leu, lie, Phe, Tyr, or Trp 



<220> 

<221> SITE 
<222> (9) 
<223> Xaa=Arg, 

<220> 

<221> SITE 
<222> (44) 
<223> Xaa=Gly, 



His or Lys 



Ala, Val, Leu, 



lie, Ser, or Thr 



<220> 

<221> SITE 
<222> (85) 

<223> Xaa=Gly, Ala, Val, Leu, lie, Ser, or Thr 
<220> 

<221> SITE 
<222> (93) 

<223> Xaa=Lys, Arg, His, Asn, or Gin 



+ 



<220> 

<221> SITE 
<222> (98) 

<223> Xaa=Lys, Arg or His 
<220> 

<221> SITE 
<222> (112) 

<223> Xaa=Ser, thr, Tyr, Trp, or Phe 
<220> 

<221> SITE 
<222> (132) 

<22 3> Xaa=Lys , Arg, or His 
<220> 

<221> SITE 
<222> (137) 

<223> Xaa=Met, Cys , Ser, or Thr 
<220> 

<221> SITE 
<222> (139) 

<223> Xaa=Gly, Ala, Val, Leu, lie, Ser, or Thr 
<400> 42 

Cys Gly Pro Gly Arg Gly Xaa Gly Xaa Arg Arg His Pro Lys Lys Leu 
15 10 15 

Thr Pro Leu Ala Tyr Lys Gin Phe lie Pro Asn Val Ala Glu Lys Thr 
20 25 30 

Leu Gly Ala Ser Gly Arg Tyr Glu Gly Lys lie Xaa Arg Asn Ser Glu 
35 40 45 

Arg Phe Lys Glu Leu Thr Pro Asn Tyr Asn Pro Asp lie lie Phe Lys 
50 55 60 

Asp Glu Glu Asn Thr Gly Ala Asp Arg Leu Met Thr Gin Arg Cys Lys 
65 70 75 80 

Asp Lys Leu Asn Xaa Leu Ala lie Ser Val Met Asn Xaa Trp Pro Gly 
85 90 95 

Val Xaa Leu Arg Val Thr Glu Gly Trp Asp Glu Asp Gly His His Xaa 
100 105 110 

Glu Glu Ser Leu His Tyr Glu Gly Arg Ala Val Asp lie Thr Thr Ser 
115 120 125 

Asp Arg Asp Xaa Ser Lys Tyr Gly Xaa Leu Xaa Arg Leu Ala Val Glu 
130 135 140 

Ala Gly Phe Asp Trp Val Tyr Tyr Glu Ser Lys Ala His lie His Cys 
145 150 155 160 



Ser Val Lys Ala Glu 



